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CLAIMS 
1. A 



method of generating information about particulates present in a fluid, 



comprising: / 

filtering the fluid through /substrate, ^particulates being retained on the 

substrate during the filtering; / 

after the filtering, scanning across at leist a portion of the substrate with a 
microscope, the scanning comprising automated displacement of the substrate 
relative to an observing portion of the micrLscope along a pattern, the 

obtaining da ta about said parti ;ulates at locations along the pattern; 



/ 



microscope 

and I 

digital image processing of the data 



obtained by the microscope to generate 



information about said^particulates. 



2. The method of claim 1 wherein the flui(l is a liquid. 



The method of claim 1 wherein the fhfid is a gas 



4. The method of claim 1 wherein the g< 



nerated information is information about 



one or more 



of the size, quantity and shade of the particulates. 



5 The method of claim 1 wherein the/generated information is information about 

' i 

a type of the particulate^ 

6. The method otclaim 1 further co nprising: 

determining a relative contrast of two or more of the particulates; and 
sorting the particulates amonlt two or more types based upon the relative 



contrast. 
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7. The method of claim 6 wherein the determining a relative contrast of the 
particles comprises one or more if determining: (1) Jontrast of the particles relative 
to a background defined by the substrate, (2) color o 



of the particles, (4) response of the particles to electrons, (5) response of the 
particles to photons, (6) response of the particles to ? 
particles to particle beams. 



8. The method of claim 1 ^herein the microscope 
further comprising sorting the retained particulates i 
darker than the substrate in the obtained data and anc 



lighter than the substrate in 



;he obtained data. 



9. A method of generating information about matejials present in a composition, 
comprising: 

utilizing a reagent to dissolve at least a portioln of the composition and 



thereby form a mixture; 



filtering the mixtur ; through a substrate, at 
mixture being retained <j>n the substrate during the 



the particles, (3) fluorescence 



rays, and (7) response of the 



s a light microscope, and 
irlto a group which appears 
ther group which appears 



epst some components of the 
filtering; 

after the filtering, scanning across at least a pbrtion of the substrate with a 
microscope to obtain one or more images of the substrate; and 

digital image proving of the one or more images to generate information 
about said retarded components. 



10. The method of claim 9 wherein the generated in: 



ormation is information about 



one or 



more of the size, type, quantity and shape of tie retained components, 
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11. The method of claim 9 wherein the mixture comprises ah emulsion of silicon, 
dissolved metal, and non-dissolved particulates; and wherein the silicon is passed 
through the substrate while at least some of the non-dissolved particulates are 
retained on the substrate as said components. 

I 

12. The method of claim 9 furjher comprising so ling the retained components by 
one or more of: (1) contrast relative to a backgroi nd defined by the substrate, (2) 
color, (3) fluorescence, (4) response to electrons, 



5) response to photons, (6) 



response to x-rays, and (7) response to particle beams. 

13. The method of claim 9 wherein the microscot e is a light microscope, and 
further comprising sorting the retained components amongst a first group which 
appears darker than the substrate in the obtained images and a second group which 
appears lighter than the substrate in the obtained images. 

14. A method of generating information about materials present in a composition, 
comprising: 

utilizing a reagejnt to disperse at least a portion of the composition and 
thereby form a dispetsioh of undissolved material in a solution; 

filtering the dispersion through a substrate, It least some of the undissolved 



7 



material being retained^ the substrate during tbfe filtering; 
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after the filtering, scanning acrdss at least a portion of the substrate with a 
microscope, the scanning comprising automated displacement of the substrate 
relative to an observing portion of he microscope along a grid pattern, the 



microscope obtaining data about 
along the grid pattern; and 

processing ^e4ata obtained 
ofihi 



s lid retained undissolved material at locations 



material. \ 



)y the microscope to generate information 
about one brbiore ofAhe size, shipe, type and quantity of the undissolved 



15. Tl 



e method of claim 14 wherein the generated information is information 



about one or more of the size, type, quantity and shape of the undissolved material. 

\ 

16. The method of claim 14 wl^erein the composition is a portion of a sputtering 
target. | 



17. The method of claim 1 4 wherein the processing calculates a concentration of 
f I 
the undissolved material in the composition. 



18. The method of claim 14 whersin the undissolved material comprises one or 
more oxides, aM wherein the processing calculates the concentration of oxides in 




the composite 



19. The mfethbd of claim 1 4 where 



tod p: 



[ the undissolved material comprises aluminum 
oxide, and wlierein the processing calculates the concentration of aluminum oxide 
in the coirtpolition. 
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20. The method of claim 1 4 whereinfthe undissolved material comprises carbon, 
and wherein (he processing calculates a concentration of carbon in the original 
composition. ' 

21 . The method of claim 14 whereili the dispersion comprises non-dissolved 



particulates and silicon in the solutii 



hi; wherein the solution comprises dissolved 
metal; and wherein the silicon is palsed through the substrate while at least some of 
the non-dissolved particulates are re|tained on the substrate as said retained 
undissolved material. 



22. The method of claim 14 wherein; the processing comprises digital image 
processing. 

23. The method of claim 14 wherein the solution comprises one or more metals; 

and wherein the retained undissolved Material comprises one or more oxides. 

i 

\ 

24. The method of claim 14 wherein thfe solution comprises one or more metals; 
and wherein the retained undissolved material comprises carbon. 

\ 

25. \he method of claim 14 wherein the solution comprises one or more of 
aluminVim, copper, lead, antimony and silicon. 

26. The biethod of claim 1 4 wherein the solution comprises one or more metals, 
the only nifetals in the solution being selected from the group consisting of one or 
more of alukinum, copper, lead, and antimony. 
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27. The method of claim 14 wherein the solution comprises aluminum. 



28. The method of claim 14 wherein the solution comprises aluminum and copper. 



29. The method of clafm 14 wherein the only metals in the solution are selected 
from the group consisting of one or both of aluminum and copper. 



30. The method of claim 14 wherein the solution comprises copper. 



31. The method of clain 14 wherein the solution comprises copper and silver. 



32. The method of claiAi 14 wherein the solution comprises lead. 



1 33. The method of claim 14 wherein 



1 
2 
3 
4 
5 



t ie microscope is a light microscope. 



34. TheWhod of claim 14 wherein tie microscope is an electron microscope 

35. A metho^of generating informati( n about materials present in a composition, 
comprising 

selectively {lissolving some components of the composition in a reagent 
while leaving other components undissolved; 

collecting a^least some of the undissolved components on a filter surface; 
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/ 



scanning across at least a portion of the filter iurface with a light 
microscope, the scanning comprising automated displacement of the filter 
surface relative to an observing portion of the microscope along a grid pattern, 
the microscope obtaining data about scattering of ight by the undissolved 
components on the filter surface, the undissolved Lmponents comprising at 
least two types, a fist of the two types being darka than a background defined 
by the filter surfaciand a second of the two types (jeing lighter than the 
background; and 

digital image processing of the data obtained the microscope to generate 
information about one or more of the size, quantity and aspect ratio of the 
undissolved components; the processing comprising a sort of the undissolved 
components amongst the two types. 



36. The method of claiip 
dispersed therein: 
the metal; and wherein the 



wherein the dissolved components o: 



35 wherein the composition Is a metal having inclusions 



the composition comprise 



undissolved components corhprise the inclusions 



37. The method of claiA 35 further comprising display 
as a histogram showing i|ndissolved components by one 
aspect ratio. 



I 



ng results of the processing 
or more of type, size and 



fonents of the composition 



38. The method of claim 35 wherein the dissolved comj 
comprise one or more'metals;>d wherein the undissolved components comprise 
one or more oxides. \ 
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1 39. The method of claim 35 wherein th<| first type of undissolved components 

2 predominately comprise carbon and wherein the second type of the undissolved 

3 components predominately comprise one\or more oxides. 
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40. A method of generating information apout impurities present in a metal 
composition, comprisingj 

utilizing a reagent to selectively dissolve a portion of the composition 
relative to at least some impurities preseit in the metal composition, the 
dissolved portion forming a solution will the reagent; the impurities being at 
least two different ty jes; one of the at least two types being a first type and 
another of the at least two types being a sefcond type; 

filtering the solution through a substrate, at some of the first and second 
types of the impurities being retained on thb substrate during the filtering; 

after the filtering, scanning across at lekst a portion of the substrate with a 
light microscope, tie scanning comprising automated displacement of the 
substrate relative to an observing portion of the microscope along a grid pattern, 
the microscope obtaining data about the impArities at locations along the grid 
pattern, the data including a relative darknesstaf the impurities relative to a 
background defined by the substrate; the first type of impurities being darker 
than the background and the second type of im|)urities being lighter than the 
background; and 

processing the^ta obtained by the microscope to generate information 

tils. 



7 



about the size/quaiftitS^an^type of the impuriti^ 

' V 

41 . The methocj of clailn 40 further comprising dismaying results of the processing 
as a histogram slipwyjg: impurities by one or more ontype, size and quantity. 
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1 42. The method of claim 40 wherein the processing of the data obtained by the 

2 microscope comprises digital image processing. 
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43. The method of claim 40 wherein the dissc 
composition comprises a mixture of aluminurr 
is an acid comprising a mixture of hydrochlori 



44. The method of claim 40 wherein the first 
comprise carbon and wherein the second type 
comprise one or more oxides. 



type of impurities predominately 
of impurities predominately 



n the metal composition, the 



45. A method of generating information aboujl i 
composition, comprising: 

utilizing a reagent to selectively dissolve portions of the composition 
relative to at least some impurities present 
dissolved portions forming a solution with the reagent; 

filtering the solution through a substra te, at least a portion of the impurities 
being retained on the substrate during the filtering; 

after the filtering, mounting the substrkte to a holder and scanning across at 



ved portion of the metal 
and copper, and wherein the reagent 
acid and nitric acid. 



impurities present in a metal 



least a portion of th|,sjubstrate with a micrjscope, the scanning comprising one 
or both of an actuated'holdeiuind an actuated microscope lens mounted to 
automate displacement'ofth J substrate rel|tive to the microscope lens along a 
grid pattern, the n|icrlscope obtaining data|about the impurities at locations 
along the grid pattern;' and 
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digitally analyzing the 
information about the size 



1 



data obtained by the microscope to generate 
iind quantity of the impurities. 



46. The method of claim 45 ^herein the reagent is an acid comprising a mixture of 
hydrochloric acid and/nitric i 



1 47. The method of claim 45 wherein me\ substrate defines a background against 

2 which a first type of (impurity is darker an\ a second type of impurity is lighter, and 

3 further comprising distinguishing the first a^id second types of impurities from one 

4 another during the analyzing. 



48. The method of claim 45 wherein the impunities comprise a first type of 
impurity and a second type of impurity which i \ different than the first type of 
impurity, and wherein the data obtained by the ifticroscope is utilized to distinguish 
the first and second types of impurities from one another during the analyzing. 

49. The method of claim 48 further comprising modifying at least one of the first 
and second impurities after utilizing the reagent and^rior to the scanning. 

■' \ } 

50. A metjiod of £<^rztin^ information about differdp types of impurities present 
in a metal cc^ositi^i^omprising: 

providing the rfietal composition as a block having a first outer surface; 
etching the metal composition block with a first add solution to remove the 
first outer surface and expose a second outer surface; 
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after the etching, dissolving metallic portions of the composition in a 



second acid solution while leaving at least 
dissolved; 



some non-metallic impurities not 



filtering the ^second acid solution through a substrate, at least some of the 
non-dissolved non-metallic impurities being retained on the substrate during the 
filtering, the filtering comprising flowing We solution through at least part of the 
substrate to form a flow pattern on the substrate; 

sub-dividing the flow pattern into a grid pattern, the grid pattern defining 
points at whicli a light microscope will scan alsurface of the flow pattern, the 
grid pattern defining a sufficient number of points for the microscope to scan at 

least 5% of the flow pattern surface; 

i 

after the filtering, scanning across at least apportion of the substrate with the 
light microscope, the scanning comprising automated displacement of the 
substrate relative to a lens of the microscope along the grid pattern, the 
microscope obtaining data about the impurities atlthe points along the grid 
pattern; and 

digitally analyzing the data obtained by the mit roscope to generate 
information about the size, quantity and type of theumpurities. 



51. The methodjOf claim 50 wherein the substrate comprises a predominate pore 
size of less than (plxpal to 0.4 microns. 

VI 

52. The method acclaim 50 wherein the metallic portioik of the composition 
comprise aluminum and copper, and wherein the first acid solution comprises 
hydrochloric acid and nitric acid. 
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etallic 



53. The method of claim 50 wherein the metallic portions of the composition 
comprise aluminum and copper, and wherein the second acid solution comprises 
hydrochloric acid and nitric acid. 



54. The method of claim 50 wherein the substrate 
which a first type of impurity is darker and 
further comprising jiistinguishing the first 
another during the analyzing. 



;aid 



defines a background against 
second type of impurity is lighter, and 
second types of impurities from one 



55.\ The method of claim 50 wherein the mftal composition block is obtained from 
a cast material. 



1 56. The method of claim 50 wherein the njetal composition block is obtained from 

2 a sputtering target. 



57. The method of claim 50 wherein the petal composition block is obtained from 
a solder. / 



j 



58. The method of claim 50 wherein thlb flow pattern has a substantially circular 
outer periphery, and wherein the grid pfettern substrate has a substantially octagonal 



outer periphery. ^ 
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